Abstract: Micro air vehicles are gaining attention due to their wide range of applications in civilian and defense fields. The wings of these vehicles generate a particular flow regime which is to be explored further. Since the theories on the aerodynamics of all affects are still to be investigated, simulation based computational fluid dynamics is a good approach rather than wind tunnel experiments which involves cost and long periods of experimentation. This study mainly emphasize on the lift, lift coefficient, drag and drag coefficient with respect to Reynold's number and angle of attack, by modelling and analyzing the fixed wing of a micro air vehicle. The analysis has been done selecting NACA25411 air foil. Modelling has been done in Gambit and analysis is taken up using Fluent. Angle of attack and Reynold's number have been optimized to increase the lift and decrease the drag.
INTRODUCTION
Over the past decade, Micro Air Vehicles (MAVs) have received an increasing amount of attention due to their unique capabilities in missions as covert imaging, biological and chemical agent detection, battlefield surveillance, traffic monitoring and urban intelligence gathering. MAVs are barely detectable to the naked eye at 100 yards. MAVs generally fly in the Reynolds number (R e N o ) range of 1000 to 120000. Their performance is poor at low R e N o s due to induced losses. A comprehensive study on low R e N o can be found in the work of Carmichael (1981) . Mueller (1999) has conducted extensive experimental studies on 2D and 3D flow around flat plates and cambered airfoils at ReNos ranging from 60000 to 200000. The data show that cambered plates offer better aerodynamic performance characteristics than flat plates. Additionally, it is shown that the trailing edge geometry has little effect on the lift and drag on thin wings at low ReNos. Selig et al. (1996) has published a large and consistent amount of 2D experimental data on low ReNo airfoils. Results show that increasing the ReNo increases performance while decreasing the aspect ratio decreases performance due to tip vortex effects. Sathaye et al. (2004) investigated a NACA 0012 wing with an aspect ratio of unity in the ReNo range of 30000 to 90000. Lowson (1999) claimed that the airfoils that offer the best performance are thin, cambered blades with sharpened leading edges. O'Meara and Mueller (1987) analyzed laminar separation bubble length and height with respect to ReNos and angle of attacks in the range of 50000 to 200000 and from 10° to 12°, respectively. A good airfoil choice for MAVs will try to accomplish several goals such as to delay the onset of the laminar separation and therefore flow separation, to achieve a maximum lift coefficient and to keep induced as well as profile drag at a minimum. Thus, the selection of air foil is of paramount importance. Theoretical investigation carried out in this study has emphasized the design optimization of fixed wing of Micro Air Vehicle.
Selection and modeling of airfoil:
The configuration of airfoil selected is NACA 25411 and its characteristics are presented in Table 1 . It would give an airfoil with a maximum thickness of 11% chord, maximum camber located at 27% of the chord, with a decision lift coefficient of 0.3. Airfoil is modelled as 2D wing, since it will have the same cross sectional shape over the length. It is modeled in GAMBIT, which is capable of creating meshed geometries that can be read easily with FLUENT. The model generated is shown in Fig. 1a . There will be 25 simulations in total for five numbers of Re and 5 angles of attack. The primary forces which influence the effectiveness of airfoil are shown in Fig. 1b . Meshing has been done based on cluster points near the leading and trailing edges, keeping in mind the transition in mesh size to be 
METHODOLOGY
The following basic parameters are given as input for the analysis of airfoil in FLUENT.
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The following basic parameters are given as input Reynolds number (R e N o ): The laminar separation bubbles occur at R e N o above 50000 and below 95000. Hence, ReNos55000, 65000, 75000, 85000 and 95000 were selected, respectively.
Angle of Attack (AA), α:
The drag on MAV occur more intensively at lower angle of attack. Thus, the angles 0, 5, -5, 10 and -10 were selected The laminar separation above 50000 and below 95000. Hence, ReNos55000, 65000, 75000, 85000 and 95000
The drag on MAV occur more intensively at lower angle of attack. Thus, the 10 were selected, respectively. 
RESULTS AND DISCUSSION
The lift, lift coefficients, drag and drag coefficients obtained by varying R e N o at a constant angle of attack are given in Table 2 to 6. Figure 3 and 4 shows the effect of angle of attack on lift and lift coefficient for the selected R e N o s. The influence of angle of attack on drag and drag coefficients for the R e N o s considered for the present investigation as presented in Fig. 5 and 6 .
From Fig. 3 , it is observed that lift is more for an angle of attack of -5°, for the selected Reynolds numbers and also at 10°. The same observation is made for the lift coefficient with reference to Fig. 4 . As the angle of attack is changing from -10° to +10°, the lift is increasing gradually and then decreasing for the values of angle of attack. It is further observed from Fig. 5 that drag is minimum at -10°. As the angle of attack is changing from -10° to +10°, the drag coefficients are increasing as shown in Fig. 6 . The same trend is observed in the selected range of Reynold's numbers, which implies that the angle of attack is the criteria for the design optimization of fixed wings for micro air vehicles.
CONCLUSION
In this study an attempt has been made to optimize the angle of attack to attain high lift and low drag for fixed wing of a micro air vehicle, selecting NACA25411 airfoil. From the observations it can be concluded that negative angles of attack in the range of -5° to 0° will increase the lift and decrease the drag, in the R e N o range of 55000 and 95000.
